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2 ‘ RF source enables exposure of specimens to He and

D, plasmas
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RF linear plasma device:
A Axial magnetic field: 185 G
Alisitanocoi | with helical cuts machi ndgd
waveo design I n Ref [ 1] .
A Input RF power ~250 W, RF frequency 420Mz (non-resonant absorption)

[1] GLisitanet alAppl. Phys. L&tt970)




s | Typical exposure conditions for He * plasmas
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+ I High temperature thermal desorption system enables
annealing of small samples up to 1600 °C

A High temperature thermal desorption
spectrometry

A Veeco effusion cell heats specimens up to
1600 °C at17.5 °C/min ,

A Released He / D measured using SRS mass "
spectrometer ”

A Lower temperature quartz furnaces
(annealing up to 1000 °C also available.

A Upgrade to high resolution mass
spectrometer planned

]
High temperature thermal desorption system ‘



s 1 High temperature thermal desorption system enables
annealing of small samples up to 1600 °C

He release spectra
from plasma
exposed W at
different fluences
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s I Gas driven permeation instrumentation available for H

permeation/diffusion studies

A Deuterium gas -driven permeation systems presently
available:

Alst generation (150 < T <500 °C) used stainless steel
construction (VCR seals), evacuated quartz outer
tube to reduce D, bypass, and low flow to prevent
surface contamination

Materials studied: stainless steels, steel alloys,
welds, aluminum alloys, nickel, tungsten

A2nd generation (50 < T < 1150 °C) uses ALO,
construction and soft, pressure loaded seals for
brittle specimens

Materials studied: stainless steels, SiC, tungsten

Psic <1012 mol H2 mts1MPa?©>

2nd Generation System D,
permeation system at SNL/CA



7 ‘ Gas driven permeation instrumentation available for H

permeation/diffusion studies

Prior work focuses on SiC W materials, and steels:

UFG Tungsten Permeability
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¢ I Surface analysis capabilities

Low energy ion scattering / direct recoll
spectrometry
A Provides composition & atomic
structure
A Sensitive to chemisorbed H
A Outer-most atomic layer sensitivity
Auger electron spectroscopy
A Precise chemical composition analysis
A Sensitivity to first 5 nm of surface
A Depth profiling, scanning instrument
also available B\ \ g | RICRN
Fourier Transform Infrared Spectrometry Angle-resolved ion energy spectrometer at
A Vibrational spectroscopy (provides Sandia/CA
Insight into structure & composition)
A Operates at higher pressure (mTorr)







